Revisiting the quality of exports by unknown
Revisiting the quality of exports
Gerardo Fujii‑Gambero* and Manuel García‑Ramos
1 Introduction
In economics there is no debate that exports are important for economic growth. The 
currents of thought that link one concept with another are embedded in microeconom-
ics and macroeconomics. Within the past few years, however, growing attention has 
been afforded to the mesoeconomic aspect of this relationship, by which we mean that 
the quality of exports, as determined by their composition, seen from several perspec-
tives, is also vital for growth. The purpose of this paper is to examine quality of exports 
in the context of international fragmentation of production. Fragmented production 
gives rise to trade among countries that can be examined from two perspectives: on one 
hand, the imported content of a country’s exports and, on the other, part of a country’s 
exports can be used by importing countries to produce their own exports.
Most research on this subject has focused on the quality of exports of countries 
that export high-technology goods and whose production is integrated in global value 
chains. Among the countries that participate in the global production of these goods, 
the international division of labor is distributed among countries that assemble the final 
good from imported parts and components and so their exports are very intensive in 
imports, while other countries specialize in the design and engineering phases of output, 
organizing the parts and components production’s chain, producing high-value parts, 
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organizing the supply chain to countries that specialize in product assembly, distributing 
the final good worldwide, and in post-sale servicing. Exports from assembling countries 
are characterized by a low domestic value-added content, while exports of countries that 
specialize in processing and producing components (to be used by assembling countries 
in order to produce final goods for export) have a high value-added component.
International fragmentation of the value chain does not occur exclusively in high-tech-
nology goods. It also takes place among countries that produce and export raw materials 
and semi-manufactured goods and importing countries that process, add value, and then 
export these goods. Therefore, the value of these products exported by a country that 
processes imported raw materials can also be differentiated by the origin of the value, 
i.e., between foreign value added (generated in the country of origin of the raw material), 
and domestic value added, which is the value added by processing the raw material that 
is later exported. Viewed from a raw material-exporting country, importing countries 
use these raw materials to produce exports or use them for other purposes.
These two types of fragmentation in the value chain have been given specific names: 
upstream links (foreign value added embodied in exports), and downstream links 
(exports that are incorporated in goods produced by other countries and then re-
exported) (UNCTAD 2013: 131).
The purpose of this paper is to examine countries’ export quality from the double 
perspective mentioned before: first, how much domestic value added is embodied in 
exports (which is the flip side of foreign value added in exports), and, second, what use is 
made of a particular country’s exports in importing countries.
From the first perspective, domestic value added embodied in exports acts as an 
indicator of export quality, given that it shows countries’ domestic-income content in 
their exports. The higher it is, exports will have a greater multiplier effect on domes-
tic demand and, thus, on economic growth. Therefore, countries will be in a position 
to overcome the alternative they generally face between export-led growth or domestic 
demand-led growth. If the domestic income embodied in exports is high, the export-led 
growth model will kick-start domestic demand and, from the perspective of demand, 
growth will be doubly grounded, i.e., both foreign and domestic demand.
From the second perspective, and evaluation of export’s quality depends on the role 
they will play in the importers’ production process –i.e. as inputs to produce exports or 
for other uses. If exports are raw materials or natural resource-intensive manufactures 
processed by other countries as exports, the share of these products in the exports of 
the origin country indicates the potential amount of VA that it could incorporate if it 
increased domestic processing of raw materials that are currently exported. If they are 
technology-intensive manufactures that are exported as final goods with a high imported 
content, export quality would be low, even if the country is exporting technologically 
sophisticated products, but if an important amount of this kind of exports is used by 
importing countries to produce exports, this may be a sign that the country is specializ-
ing in producing parts and components, or is specializing in those phases of production 
processes that are very intensive in generating value.
This paper is structured as follows: In “Sect. 1.2”, we review the literature on the sub-
ject of export quality. In “Sect. 2”, we discuss the method for quantitative analysis of 
VA in countries’ exports from two perspectives: from the viewpoint of countries where 
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VA originates, and from the perspective of how importing countries use those exports. 
“Sect. 3” analyses export quality focusing on domestic VA embodied in exports by coun-
try, and relates data of domestic VA in exports with their composition. At the end of 
“Sect. 3”, we take up export quality focusing on how exports are used by importing coun-
tries, either to produce exports or for other uses in two types of manufacturing exports: 
those intensive in natural resources and those intensive in technology. The paper ends 
with its conclusions, their possible relevance in defining policies aimed at improving 
export quality from the analytical perspective of this paper, and a proposal for further 
research suggested by our findings.
Data refer to a sample of 22 economies (20 with the highest GDP plus Argentina, in 
29th place, and South Africa, in 30th place, to widen the sample of countries whose pri-
mary exports make up an important part of total exports).
All data come from OECD-WTO (2013), statistics on trade in value added database.
1.1  Literature review
Export quality is not studied in classical international trade theory. For Ricardo, it was 
just as advantageous to export cloth as it was to export wine. Prebisch (1949) sparked 
debate on the topic when he asserted that it is more advantageous to export manufac-
tured products than primary products, since, in the long run, the terms of trade will tend 
to move in favor of manufactures, given their higher demand. Furthermore, prices of 
manufactured goods produced in countries of the economic “core” (using Prebisch’s ter-
minology) are downwardly rigid, while prices of primary products, exported by periph-
ery countries, are downwardly flexible, given the institutional framework of the labor 
market in wealthy or poor countries. Later on, using this same viewpoint, ECLAC (1995) 
revisited the dynamism in world demand for different types of goods, which led it to clas-
sify export products by country, according to the relationship between the dynamism of 
world demand for each product and the growth of exports for that particular product in 
a given country. ECLAC classified exports by one of four categories: rising stars, missed 
opportunities, retreats, and waning stars (Mandeng 1991). More recently, the problem 
of quality in exports has led economists to address the matter from several viewpoints. 
One approach emphasizes export diversification, to help overcome the instability of 
exports (Ghosh and Ostry 1994; Bleaney and Greenaway 2001), and increasing learning 
opportunities that can encourage development of comparative advantages in new prod-
ucts (Gutiérrez de Piñeres and Ferrantino 2000; Agosin 2009; Lederman and Maloney 
2007; Hesse 2008). Another approach evaluates exports by levels of sophistication and 
addresses the topic by taking into account the association between the composition of 
exports and countries’ per-capita income levels, in the understanding that richer coun-
tries have more sophisticated exports (Lall et al. 2006; and Hausmann et al. 2007).
The indicators used by the latter approach are based on product classification estab-
lished by the Standard International Trade Classification (SITC), a system which, in the 
context of an increasingly fragmented world production in certain branches of produc-
tion, limits our perception of the technological level of exports based on products. Lall 
et al. (2006) posit two concepts that characterize exports: sophistication and technologi-
cal level. While the sophistication indicator arises from the correlation between coun-
tries’ income levels and their composition of exports, the technological level, developed 
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by Lall (2000), is defined by the intensity of R&D in products. This leads us to differenti-
ate between high-technology exports with a low level of sophistication, and low-technol-
ogy exports with a high level of sophistication. In a context of fragmented production, 
the first group covers technology-intensive goods that are assembled by semi-industri-
alized countries and then exported. Although statistics show these countries’ exports to 
be sophisticated, by specializing in the assembly of high-technology products for export, 
the fact that they participate in technologically simple phases of high technology is con-
cealed. The second group, low-level technology but sophisticated exports of developed 
countries, encompasses manufactured goods based on natural resource transformation.
Another focus of recent research using this same approach is derived from the con-
cept of space-product, which estimates the possibility of diversifying the export mix 
in accordance to the closeness of goods within a given country’s production structure 
(Hausmann and Klinger 2006). There are grounds to think that, for goods within a frag-
mented international production structure, this concept suffers from the same limitation 
in evaluating export quality as the correlation between per-capita income and export 
composition. It is much more relevant for both approaches to establish the closeness 
among production processes.
A different approach to understand this problem is based on calculating the unit price 
of exports (Rodrik 2006). To derive export quality of products from these calculations, 
we need to compare the unit prices of the same good exported by different countries, 
under the assumption that higher unit prices mean higher quality of goods. Yet, this 
interpretation is weakened by the fact that in import-intensive exported goods, high unit 
prices might be due to the high price of imported parts and components.
In one of the topics explored by this paper to determine export status (by explicitly 
introducing the international fragmentation of output), the matter of VA in exports by 
country of origin has been studied particularly in countries whose exports are integrated 
in global value chains (GVC) to produce technology-intensive goods. Given that in this 
type of products the value of exports and the domestic value added integrated in them 
are different, two categories of countries exist: Although the value of exports may be 
quite high, some countries incorporate little domestic value added, given that they are 
involved in technologically simple phases of production of these goods; while the coun-
try that imports the final good may be re-importing value added that it itself originally 
generated and exported in a high-value component that is later re-imported in a fin-
ished good. Further, countries that specialize in stages that precede or follow direct pro-
duction of goods are in an advantageous position, since these stages generate a good 
deal of value. Countries in the first category include China and Mexico, while countries 
in the second category include United States among others. Some of the authors who 
have studied this matter are Chen et al. (2005, 2008); Daudin et al. (2009); De la Cruz 
et al. (2011); Fujii and Cervantes (2013a, b); He and Zhang (2010); Johnson and Noguera 
(2011); and Koopman et  al. (2008). (UNCTAD 2013, chapter  4 contains a review of 
research on this topic).
The indicator of domestic value added embodied in exports has been used in calcu-
lating competitiveness in terms which overcome the growing limitations of an indicator 
based on gross exports, given the weight that foreign value added has in the export of cer-
tain goods (Timmer et al. 2013). This indicator helps us to evaluate the quality of exports, 
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given that, as domestic value added in exports increases, so does the complexity of pro-
duction processes in those countries that specialize in high-technology output in the con-
text of internationally fragmented production; also, the degree of domestic processing of 
natural resource-intensive manufactures before being exported increases as well.
This line of research that breaks down the value of exports by their origin and use was 
made possible by preparing multi-regional, input–output tables (such as UNCTAD/Eora 
GVC Database; OECD-WTO, Inter-Country Input–Output Model; Institute of Devel-
oping Economies (IDE-JETRO), Asian International Input–Output Tables; Purdue Uni-
versity, Global Trade Analysis Project (GTAP); World Input–Output Database (WIOD). 
These new data bases have facilitated a growing number of investigations along the lines 
of this paper.
2  Methods
Trade flows among countries can be represented by a multi-regional input–output styled 
matrix (Table 1). Element VAij is value added (VA) with origin in country i (pi) that is 
embodied in the exports of country j (pj), which is equivalent to the VA that is imported 
by pj from pi to produce its exports xj.
Data read vertically show the origin of VA embodied in the exports of the n coun-
tries that appear at the top of the columns. The origin of VA embodied in the exports of 
country j is domestic (dj) and/or foreign (fj). The share of domestically produced value in 
exports is equal to domestic value added (or domestic income) embodied in them, while 
the foreign value integrated in exports corresponds to imports of inputs, parts, and com-
ponents needed to produce exports, and represents domestic income for those econo-
mies that produce them. Therefore (assuming that there is no domestic value added in fj 
that was previously exported by the country being studied and then re-imported by that 
country in the imports of parts and components that are used to produce exports):
Total VA of foreign origin embodied in the exports of pj is equal to: fj =
∑n
i=1 VAij.
Reading the matrix horizontally reveals how the rest of the world uses exports from 
the countries named at the beginning of each row. The rest of the world (importing 
countries) can use the VA embodied in exports of pi to produce their own exports (vi) 
(1)xj = dj + fj
Table 1 Origin and use of VA embodied in exports
Destination country Rest of the world’s use  
of VA embodied in xi
Exports




Origin county p1 0 … VA1j … VA1n v1 w1 x1⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋮ ⋮
pi VAi1 … 0 … VAin vi wi xi⋮ ⋮ ⋮ ⋱ ⋮ ⋮ ⋮ ⋮
pn VAn1 … VAnj … 0 vn wn xn
Origin of VA 
embodied in xj
Foreign f1 … fj … fn
Domestic d1 … dj … dn
Exports x1 … xj … xn
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and/or other uses apart from producing goods and services for export (wi), whether this 
means making consumer or investment goods that the importing economy employs for 
these purposes, or, if we consider final goods, used directly for consumption and invest-
ment. Thus:




For n countries, Eqs. (1) and (2) are contained in Table 1.
3  Results and discussion
3.1  Value of exports and domestic value added embodied in exports
Table 2 lists the di/xi coefficient for the 22 selected economies with respect to the value 
of exports for 2009. The countries are grouped into eight categories based on the mag-
nitude of the coefficient. There is a large variability of di/xi among countries; for some, it 
is greater than 90 % of exports, while South Korea’s drops as low as 59 %. The weighted 
average of the indicator is 77.6 %. We conclude from these data that no correlation exists 
between the share of domestic income embodied in exports and the level of per-capita 
income. Brazil and Russia’s exports have the highest content of di, and among the middle 
and low categories (as determined by this indicator) we find quite a number of devel-
oped and middle-income countries.
3.2  Domestic value added embodied in exports and composition of exports
The last line of Table 3 shows di/xi for exports classified as primary (agriculture, hunting, 
forestry, and fishing; mining and quarrying), natural resource-intensive manufactures 
(food products, beverages, and tobacco; textiles, textile products, leather, and footwear; 
wood, paper, paper products, printing and publishing; chemicals and non-metallic min-
eral products; and basic metals and fabricated metal products), technology-intensive 
manufactures (machinery and equipment, electrical and optical equipment, and trans-
port equipment), and services (wholesale and retail trade; hotels and restaurants; trans-
port and storage, post and telecommunications; financial intermediation; business 
services; and other services). Significant differences exist in the di/xi coefficient by type 
of good. Exports of primary products and services contain more domestic income (93 
and 90  % of export value, respectively.) In natural resource-intensive manufactured 
exports, the coefficient is significantly lower (73  %), and technology-intensive exports 
show the lowest content of domestic value added (71 %).1
Therefore, the countries’ di/xi coefficient depends to some extent on the composition 
of exports. The table shows the composition of exports for the 22 selected countries in 
descending order, from highest to lowest di/xi coefficient. The composition of exports is 
shown in terms of the four categories of goods mentioned previously. From this infor-
mation we can draw the following initial conclusions:
(2)xi = vi + wi
1 Since these figures are from 2009, the di/xi indicator in exports of primary products and some natural resource-inten-
sive manufactures may have been significantly influenced by the high price of these products at that time.
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1. Of the eight countries in which primary exports are more than 15% of total exports, 
seven are situated at the upper portion of the table, i.e., countries with a high di/xi 
indicating that their exports contain the highest domestic VA, with no appreciable 
differences with respect to the weighted average.
2. In all countries, regardless of their level of development or their natural resource 
endowment, manufactured exports that are natural resource intensive contribute 
more than one-fourth of total exports. Some of these figures merit discussion: At 
first glance, countries such as the Netherlands, Belgium, Switzerland, and Italy are 
among those with few natural resources. Yet by transforming these resources, their 
natural resource-intensive industries contribute 47, 46, 37, and 43 %, respectively, to 
their exports. At the other extreme, Mexico, supposedly richly endowed with natu-
ral resources, is classified with Japan and India in terms of the weight of exports of 
these products in total exports (25 %). Significant dispersion exists among countries 
in terms of the di/xi coefficient for these products, which depends on the natural 
resource endowment of the countries that transform them. In some countries, the 
coefficient is greater than 80 % (Russia, Brazil, USA, Argentina, Australia, Indonesia, 
Japan, and Mexico), while in others it is below 70 % (Germany, Switzerland, Belgium, 
Netherlands, and Korea). Given the weight that these products have in exports, the 
Table 3 Domestic value added embodied in exports and composition of exports, 2009
xp primary exports, xnrm natural resource‑intensive manufactured exports, xtm technology‑intensive manufactured exports, 
xs exports of services, xtt total exports
OECD‑WTO (2013): statistics on trade in value added, database






Russia 43.0 95.0 35.9 92.0 – – – –
Brazil 23.8 93.0 44.8 90.0 – – – –
USA – – 29.8 83.6 31.5 85.8 34.3 95.8
Argentina 18.2 95.0 51.8 88.0 – – 16.8 92.0
Australia 42.2 91.1 29.9 81.7 – – 20.7 91.4
Indonesia 22.1 95.8 50.3 85.0 – – – –
Japan – – 24.6 80.4 59.9 84.9 15.3 94.3
South Africa 42.4 89.3 31.3 77.2 – – 15.7 90.3
UK – – 28.4 76.3 23.4 72.9 42.9 91.6
Canada 27.8 91.6 31.1 74.2 24.0 67.8 16.1 91.3
Italy – – 43.3 75.2 35.8 79.3 18.8 91.1
Spain – – 34.3 73.4 23.3 71.5 37.7 88.2
Turkey – – 45.8 73.7 24.4 71.5 21.5 92.3
India – – 25.1 78.3 31.1 64.2 37.1 86.5
France – – 37.9 71.5 32.7 67.1 24.4 90.9
Germany – – 34.2 66.7 44.8 71.5 19.5 88.3
Switzerland – – 37.0 63.4 31.3 67.0 27.9 87.1
Mexico 15.1 93.4 26.2 79.5 52.6 55.3 – –
China – – 38.1 69.9 51.0 61.1 – –
Belgium – – 45.8 58.0 – – 32.5 77.3
Netherlands – – 47.3 51.6 – – 24.1 82.8
Korea – – 27.8 49.4 54.6 58.8 17.3 76.9
Weighted average – 93.0 – 72.9 – 70.9 – 90.2
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information reviewed heretofore clusters the first group of countries toward the top 
of the table (with the exception of Mexico). All these countries, save Japan, are well-
endowed with natural resources, and the high domestic value added in their exports 
is explained by the fact that the raw materials used to produce them are sourced 
within their own economies. Since the raw materials used to make these products 
in Japan are basically imported, the high content of di in these products exported by 
the Japanese economy is surely explained by the fact that the raw materials undergo 
an intense transformation process that leads to high value, sophisticated products. 
Further, the relatively low content of domestic VA in the exports of these products 
from the second group of countries is a result of the fact that the raw materials used 
to make them are imported.
3. We pointed out previously that for the set of 14 countries in which exports of these 
goods contribute more than 20 % of the total, it is the technology-intensive exports 
that have the least di content. Yet the coefficient for these goods shows wide disper-
sion among the countries; Table 3 summarizes the results. United States and Japan, 
at one extreme, have a di/xi coefficient of these exports of 86 and 85 %, respectively. 
Japan’s high coefficient, together with the fact that 57 % of the country’s exports are 
made up of technology-intensive manufactures, are factors that help explain why the 
joint di/xi coefficient for Japan reaches the upper limit. At the other extreme, China’s 
coefficient is 61  %,2 Korea’s is 59  %, and Mexico’s is 55  %.3 These results, together 
with the large share that this category of goods has in these three countries’ exports 
(45, 54, and 49 %, respectively), help explain why they show the lowest di/xi coeffi-
cients. Further, the low di content in technology-intensive manufactured exports is 
not a characteristic solely of recently industrialized economies. Germany, France, 
and Switzerland also have coefficients close to the average of the 22 economies.
4. Finally, exports of services, which on average have a high di/xi coefficient, show little 
dispersion among the 22 countries, a trait shared with primary products, explained 
by the fact that the inputs needed to produce services are mostly of domestic origin. 
Nonetheless, there is a wide dispersion of the weight of this sector in exports. In the 
case of the United Kingdom, it is 42 % of exports with high di/xi, which helps explain 
why it holds the third or fourth highest di/xi coefficient among developed countries. 
These exports are also important in United States, Spain, India, Switzerland, and Bel-
gium. Exports of the latter country have the lowest di/xi coefficient among the 22 
countries, which together with the fact that its raw material-intensive manufactured 
exports have a low di/xi and the weight that these two types of goods have in Belgian 
exports help to explain why Belgium places among the four countries with the lowest 
di/xi.
Table 4 in the statistical appendix shows di/xi coefficient with a more detailed break-
down in 12 sectors for those countries whose exports from each sector make up at least 
2 According to Koopman et al. (2008), domestic value added in China’s total manufacturing exports is 54% and is signifi-
cantly lower in the electronic and electrical equipment industries.
3 According to Fujii and Cervantes (2013: 140), the coefficient is significantly lower in Mexico (34.9% in 2003), a figure 
that is obtained by breaking down exports into either processing exports or the rest of the economy’s exports, an aspect 
not considered in the OCED-WTO database.
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10 % of total exports. These data help us understand further some aspects highlighted in 
Table 3.
1. Regardless of their level of development or their relative endowment of natural 
resources, in all of our selected countries the fact that exports of resource-intensive 
manufactures have an important weight is due mainly to exports of chemicals and 
non-metallic mineral products, which in 18 countries contribute more than 10  % of 
exports. In this type of goods, however, the variability of the di/xi coefficient is high 
(from 93 % in Russia to 39 % in South Korea).
2. The transport equipment sector is important in the exports of nine countries, and 
two countries stand out due to the elevated coefficient of di/xi: USA (83 %) and Japan 
(86  %). With the exception of Turkey, the coefficient in the remaining countries 
hovers around 65  %, regardless of their level of development or whether domestic 
companies or multinational corporations predominate in the sector. Within this sec-
tor, domestic companies are important in Germany, France, Italy, and Korea, while 
multinationals predominate in Spain and Mexico. Yet coefficients of domestic VA 
embodied in these countries’ exports are very similar.
3. Japan and the Netherlands merit special attention. We have previously noted some 
particularities in the case of Japan, while the Netherlands stands out for being a 
counterpoint. The Netherlands is in next-to-last place among the 22 countries due to 
the domestic VA content of its exports, a situation that occurs in all of its sectors that 
figure prominently in Dutch exports.
3.3  Domestic value added embodied in exports for the rest of the world’s exports and the 
rest of the world’s value added embodied in exports
One way other authors have identified the quality of exports is through the composi-
tion of parts and components and final goods using data from UNCOMTRADE (Athu-
korala 2010). This indicator is based on the assumption that export quality improves 
as the share of parts and components increases in total exports. This information only 
exists for Chapter 7 (machinery and transport equipment,) including power-generating 
machinery and equipment; machinery specialized for particular industries; metalwork-
ing machinery; general industrial machinery and equipment, n.e.s., and machine parts, 
n.e.s.; office machines and automatic data-processing machines; telecommunications 
and sound recording and reproducing apparatus and equipment; electrical machinery, 
apparatus and appliances, n.e.s., and electrical parts thereof (including non-electrical 
counterparts, n.e.s., of electrical household-type equipment); road vehicles (including 
air-cushion vehicles); and other transport equipment; and Chapter 8 (miscellaneous 
manufactured articles that, among others, includes professional, scientific, and control-
ling instruments and apparatus, n.e.s.; photographic apparatus, equipment and supplies, 
and optical goods, n.e.s.; watches and clocks). The grounding assumption of this crite-
rion to evaluate export quality can only be accepted as valid if we consider countries that 
specialize in assembling products with imported parts and components. Nonetheless, 
only some products included in these chapters have had international fragmentation of 
production. Further, even when dealing with this type of production, it seems risky to 
directly associate low export quality with the export of final goods.
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By dividing (2) by the exports of country i, the terms of the expression become the 
coefficients with respect to xi.
If vi/xi is high, an important part of exports of i are made up of raw materials, parts, 
and components that are used as intermediate goods in the importing country to, in 
turn, produce exports, while, if the opposite occurs, the exports of i will be mostly final 
goods.
The second indicator is the rest of the world’s value added embodied in the exports of 
i (fi/xi), in other words, the imported component of exports, which is the complement of 
the di/xi previously discussed.
We are going to work with these indicators using data from the two types of manu-
facturing exports: natural resource-intensive exports and technology-intensive exports. 
Production of these two types of exports is characterized by its international fragmenta-
tion, i.e., integrated in global value chains, even though the degree of production frag-
mentation may be very different depending on what product is being discussed. The 
most well known case of high-degree fragmentation is the production of electronic 
equipment. Another is production fragmentation among some countries in which natu-
ral resources bound for export are extracted and processed to some degree, as well as 
other countries that import these resources to continue processing and exporting them.
By associating these two indicators by magnitude, we obtain four combinations. 
Figure  1 illustrates these combinations for natural resource-intensive manufacturing 
exports, and Fig. 2 shows technology-intensive exports. In both Figures, vi/xi is on the 
x-axis and fi/xi is on the y-axis.
We first discuss natural resource-intensive manufactured exports. As the imported 
content of these exports increases, we move up the y-axis. Based on the magnitude of 
this indicator, we define two types of export patterns for these goods: in countries well-
endowed in natural resources, this coefficient is low, because they process their own 
natural resources. The other pattern occurs in countries that export these products by 
importing raw materials, and so they will have a higher imported content than countries 
fitting the first pattern. In Fig. 1, the first pattern is represented by countries below the 
x-axis, and the second pattern plots countries above the x-axis.
Furthermore, the x-axis indicates the degree to which economies process natural 
resources, whatever their origin. As we move to the right, countries export manufac-
tured goods with less processing, and importing countries continue processing raw 
materials and adding value. Therefore, for countries located to the right along the x-axis, 
the indicator shows the potential increase of domestic value added in exports if the level 
of domestic processing of natural resources were to increase.
From this discussion, we see that countries well-endowed in natural resources that are 
intensely processed and later exported are in quadrant III (low fi/xi and low vi/xi); there-
fore, they have high export quality.
Quadrant II (low fi/xi and high vi/xi) contains countries rich in natural resources and 
whose manufactures, based on their transformation, are slightly processed (low fi/xi). 
The internal processing of those raw materials is low, however, meaning that an impor-
tant part of their exports is semi-processed raw materials that are later processed in 
other countries that export them with value added (high vi/xi).
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Countries whose natural resource-intensive manufactured exports are based on 
imported raw materials are in quadrants IV and I. Quadrant IV (high fi/xi and low 
vi/xi) contains countries that undertake intense transformation of those raw mate-
rials, and therefore the high fi content of their exports is compensated by the high 
value added therein.
Figure 3 displays these indicators for the 22 countries’ natural resource-intensive man-
ufactured exports in 2009. The mean value of these countries’ indicators defines the two 
axes. For fi/xi, the mean is 28 % and for vi/xi, it is 25 %. 
As discussed previously, in terms of our chosen indicators, Russia and Australia have 
the worst quality exports of these types of products. At the other extreme of countries 
well-endowed with natural resources, we find Mexico, South Africa, and Argentina, that 
export this type of manufactures with a high degree of processing and that, therefore, 
are not much used to produce exports in other countries. These countries have high-
quality exports for this type of goods.
In quadrant IV, there are nine countries with high-quality exports, with a relatively 
high fi/xi; i.e., they import primary products that are processed intensively and later 
exported, for which reason their vi/xi is lower.
The combinations of indicators that refer to technology-intensive manufactured 
exports are shown in Fig. 2.
Quadrants IV and I correspond to low-quality exporting patterns characterized by 
product assembly with a large imported content. Quadrant IV (high fi/xi y vi/xi) corre-
sponds to an exporting pattern of final goods assembled with imported parts and com-
ponents. Quadrant I shows countries that assemble parts and components with a large 
imported content.
Quadrants II and III display countries with high-quality exports. In quadrant II (low fi/
xi and high vi/xi), we find countries that export high-value parts and components or spe-
cialize in high-value production processes (design and engineering, organization of parts-
supply chains, worldwide production and distribution); quadrant III shows countries that 
export technology-intensive manufactured goods whose production is not internationally 
fragmented (and so have a low fi/xi), and also export final goods (low vi/xi).
Fig. 1 Natural resource‑intensive manufactured exports
Page 13 of 17Fujii‑Gambero and García‑Ramos  Economic Structures  (2015) 4:17 
Figure  4 shows information regarding 14 countries in which technology-intensive 
manufacturing exports contribute more than 20 % of total exports. In these countries, 
average fi/xi reaches 30 %, while the mean of the vi/xi indicator is 28 %. As demonstrated 
by these indicators, China and Mexico have the worst quality exports of these products 
(quadrant IV). The content of fi in their technology-intensive exports is high and is com-
posed mainly of final goods. At the other extreme, Japan, USA, and India (quadrant II) 
have a low content of fi in their technology-intensive exports, in addition to the fact that 
more than 40 % of the VA content therein is used by other countries to produce exports. 
The technology-intensive exports of the UK, Spain, and Italy have some similarity to 
comparable exports of the three countries that best represent quadrant II.
Between these two extremes there is an intermediate group of countries (fi/xi close 
to or higher than average), with vi/xi somewhat below the mean. Among them we find 
some notable exporting powers, such as Germany, with France and Switzerland not 
far behind. This exporting pattern specializes in final goods, but with a near-average 
importing intensity. Also, Korea may be moving from quadrant IV to quadrant II: the fi 
of its technology-intensive exports are at a level similar to those of Mexico and China, 
although a substantially greater part of its exports of this output is made up of parts and 
components that importing countries use to make exports.
4  Conclusions
1. In economic literature, several criteria have been proposed to evaluate countries’ 
export quality. The purpose of this paper was to suggest two additional criteria: one 
from the perspective of the country of origin of VA embodied in exports, domes-
tic or foreign; the second criterion considers how the rest of the world uses exports 
from each country, i.e., to produce exports or for other uses.
2. We have shown herein that coefficients of domestic income embodied in exports dif-
fer from country to country and according to the product exported.
3. Export quality, focusing on that part of exports that is used to produce exports, has 
various interpretations according to the type of manufactures and their import inten-
sity.
Fig. 2 Technology‑intensive manufactured exports
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4. From the above, we derive two policies aimed to increasing domestic income embod-
ied in exports:
4.1. For natural resource-intensive manufactured exports from countries well-
endowed in such resources, it is a matter of deepening the domestic processing 
of those resources.
4.2. For technology-intensive manufactured exports with low domestic value added, 
there are two possible measures to increase domestic value added embodied in 
exports. This first measure requires changing the place these countries hold in 
the value chain, moving from areas where little value is added and developing 
production processes that add abundant value. The second option is to reduce 
the imported content in these exports by producing parts and components 
domestically. Yet for exports of these products involved in the GVC, this option 
may have limited impact.
5. Last, we highlight aspects not covered in our paper and the areas of further research 
that arise thereof:
5.1. One figure used in this paper refers to the domestic income embodied in exports 
and another figure indicates the use of exports by importers. With respect to the 
first figure, from the perspective of income generation to undergird domestic 
demand, the most relevant indicator is national income embodied in exports.
5.2. We need to know the balance between profits leaving the country by way of 
foreign exporting firms and a country’s domestically generated VA embod-
ied in its exports that is re-imported to produce other exports. In the case of 
technology-intensive exports, in which the Global Value Chains are headed by 
multinational corporations, in the corporations’ home countries the net bal-
ance is positive, while in countries that are not their headquarters, the balance 
is negative.
Fig. 3 Value added embodied in natural resource‑intensive manufactured exports, 2009
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5.3. With available information we can calculate domestic VA embodied in exports 
by product. With exports involved in the GVC, the most relevant figure is the 
VA by processes. To undertake this investigation would require studying the 
division of labor among countries by processes in specific value chains.
5.4. Finally, a more viable research project with available information would be to 
evaluate export quality by simultaneously using various indicators, to overcome 
the limitations of current research that evaluates export quality from a single 
perspective.
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